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The extensive literature oa BpongBS of the

Western Indmn O^ean is evfdeno^ ofa? ncb:m4
diverse fauna {Table 1). liven thoilgh'tlift

iiucnlur> iilready cuniuins 'several hundred'

species (Kelly, 19i)7).
ir is undoubtedly far from

conipleie. For example. Van Soest (!'^"^Mb)

coUeclcd 240 species &om ihe Seychelles ^xid

AiinGt^ i^iatids^MVU^as only 1 67 species were
Knpwn pitvyJusly from fhe region.

Within the Western Indian Ocean (i.e,

extending along the eoniinenta! shelf from Nalal

to Somalia and ineludmji the islands from

Madagascar to the Seychelles; Richmond, 1997),

Southeast African regions (Ntff-Jtl to tlw Cape)

9n4 Msfmx Gulf-Red Sea^provnuscs 74 species

bf i&ficroclonidae have been te|n>rted (Hooper,

K»Q6a), of which 64 belong to Clathria, 10 still

unnamed (Tabic 2). Of these, 44 (or 6^>%) have

fu.ii yet been (oiind t)uts!de tlie region. This

number of ^apparent endemics" may decrease

over time us the regitm'*s InbdiVersUy becomes
bcttd" known, but it still represents an extraordinarily

high level of cndcmisra compared to other sponge

genera and other phyla. For example. Van Soesl

(i994b) found about 24*,' of all sponges col-

lected from the Seychelles and Aminnitcfeteft^S

«(^/9i^inic to the WIndian Ocean fauna, and
Rldwtoml (I'W?) suggestedih^otjly about 1 5%
of all the regional marine biota may be endemic
to the \V Indian Ocean region.

Biogeograpliic altlnitics ot the sponge launa

are Iboughi to b€f essentially TethyAn (VSui2065^

1994a), with ,southcrn incursions of species of

Ggndwaiwa origin (Hooper & Levi, J994;
MbOpen 1996a). This fauna is thought to be moFrt:

similar to the centred Indian Ocean and Indo-

Malaya regions (Van SoesI Si llajdu, IQ^^?), and

inthisregSfdfefllows the general pattern seen in

other Bi^ri^ Mvertehj-atc ph^a t<;.fi^ scli^i-

actinarjaii ^SOFafe Vbrtm, I^rVtron, 1993V
Richmd!^.(]y'?7) suggested fliai about 35"": vf

the Wesft Indian f)ccan marine biota wa.s widely

distributed, extending into the Red Sea aitd

perhaps ajj far as t^e lud^-Malay region, 35%
ranged across the whole Itido-Pacific region, and

] 5%extended into the warm temperate region&of

the Atlantic Ocean, lb date only one niicro-

etonid. Cluihna ( Thalysiusl \ntlpma (Lamarck),

appear^i lu be truly In4o-Ptt(afic '$Q$t«10^^1^^%
with :a confimted' distributidn extending ftdm
Tongu to Ihe Red Sea (i.e. with conspecific'dy

cttnlmncd through niorphological comparisons

heiANeen recent vol lee| tans ofliving populali;<ns,

liqqDcr, 199(7a}. HQjvcvcru even tlda tii^ding has

yetiirbctonlTnfled through genetic ftnalysi* to

delcrmine whether slight nior])hoiogieal ditler-

enccs between regional populations represent

intraspecitic variabibtv or indicate the existci'.cc

of a series of possible allopamc sibling species.

Van Soest (1994b) also noted a high level of

regional heterogeneity between sponge faunas of
the Seychelles and Amirante Island groups, wilh

only 17% of species conimon to both leginnal

launas. This supports a simitae finding ^rom
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TABLE 1 . Literature on the sponges of the Western Indian Ocean, Southeast Africa and Arabian Gulf-Red Sea
provinces.

Province Locality Sponge literature

Coastal East Africa Zanzibar
Lendenfeld, 1897;Baer, 1905; Jenkin, 1908; Burton, 1959; Thomas, 1976a, 1979b; Pulit-
zer-Finali, 1993; Kelly, 1997; Magnino & Gaino, 1998

Tanzania Jenkin, 1908; Thomas, 1976a; Pulitzer-Finali, 1993; Magnino & Gaino, 1998

Mozambique Levi, 1964; Thomas, 1979a, 1979c, 1980a, 1980b; Laghi et al., 1984; Schmidt et al., 1997

Kenya Marsden. 1975; Bruce, 1976; Thomas, 1981a; Vacelet et al., 1991; Pulitzer-Finali. 1993

Somalia McCabe et al., 1982; Finamore et al, 1983; Hooper, 1996a

South Africa Ehlers, 1870; Carter, 1871; Gray, 1873; Vosmaer, ISSO; Kirkpatrick, 1900, 1901, 1902a,
!902b, 1903, 1904, 1908, 1913; Sollas, 1908; Stephens, 1915; Burton, 1926, 1929, 1931,
1933a, 1933b, 1936, 1958; Levi, 1963, 1967; Borojevic, 1967; Day, 1981; Schleyer,
1991; Pettitetal., 1993b; Rudi et al, 1993, 1994a, 1994b, 1995; Barkai et al, 1996;
Hooper et al., 1996; Samaai, 1997; Beukes et al, 1998; Koren Goldshlager et al, 1998;
McPliailet al, 1998

Offshore East Africa Madagascar
Bosraug, l913;Decary, 1946; Levi, 1956; Vacelet & Vasseur, 1965, 1966, 1971, 1977;
Vacelet, 1967a, 1967b, 1977; Vacelet etal, 1976; Ivanova et al, 1993; Hooper, 1996b

Aldabra Levi, 1961

Comoros Sara etal, 1993b; Pettitetal, 1993a, 1994a, 1994b

Reunion Levi, 1986; Aknin et al, 1996

Mauritius Thomson, 1868; Duncan, 1880; Topsent, 1890; Dendy, 1922; Van Soest, 1993

Saya de Maiha Dendy, 1922; Kolbasov, 1992

Seychelles Wright, 1881; Ridley & Dendy, 1887; Topsent. 1893a; Dendy. 1922; Levi, 1961;
Thomas, 1973, 1979c, 1981b; Hooper & Krasochin, 1989; Ngoc Ho, 1990; James etal
1991; Venkateswarlu etal, 1991; Van Soest, 1994b; Van Soest etal, 1994; Trimurtulu
& Faulkner, 1994; Hooper, 1996a; Pettitet al, 1997

Amirante
Carter, 1880; Ridley, 1884; Ridley & Dendy, 1887; Dendy, 1922; Van Soest etal, 1994;
Braekman etal, 1998

Northwest Indian

Ocean
Red Sea Keller. 1889, 1 89 1 ; Topsent. 1892; Row, 1911; Levi, 1958, 1965; Burton, 1959; Delseth

etal, 1979; Sara etal, 1979; Kashman etal, 1982, 1989; Mergner, 1982; Sokoloffet al.
1982; Mebs, 1985; Carmely & Kashman, 1986; Vine, 1986; Gebreyesus et al, 1988; Ilan
& Loya, 1988, 1990: Carmely et al, 1990; Kolbasov, 1990; Isaacs & Kashman, 1992;
Rinkevich et al, 1993; Rudi & Kashman, 1993; Kelly-Borges & Vacelet, 1995; Guo et

al, 1996, 1997a, 1997b; Ramadan, 1997; Beer& Ilan, 1998; Worheide, 1998

Ethiopia Isaacs et al., 1991

Eritrea Hooper, 1996a

Arabian Sea Carter. 1869; Topsent, 1893b; Dendy, 1913, 1915, 1916a, 1916b, 1916c, 1922; Kumar,
1924a, 1924b. 1^24c, 1925; Burton & Rao, 1932; Burton, 1959; Thomas, 1975, 1976b,
1979b, 1988. 1989; Rahim, 1979; Kamat et al, 1981; Patel et al, 1985; Kondracki &
Guyot, 1987; James et al, 1989; Parameswaran et al, 1989, 1992a, 1992b, 1994, 1997;
Kobayashi et al, 1992a, 1992b; Pettibone, 1993; Sara & Bavestrello, 1995; Bavestrello et

al, 1996; Thomas etal, 1997

Oman Sara & Bavestrello, 1995; Bavestrello et al, 1996

Sponge surveys of NWand NE Australian reefs

(Hooper, 1994; Hooper et al, 1999), with the

implication that taxonomic inventories of regional

sponge faunas are largely incomplete, with pos-

sibly many new taxa remaining to be discovered

within these highly heterogeneous and 'apparent

endemic' regional populations. The present study

describes one such species discovered during

routine surveys of Zanzibar undertaken by MKas

part of a project to produce an inventory of the

marine fauna and flora and popular field guide to

the region (Richmond, 1997).

Methods for preparation and examination of
material are described by Hooper (1996a).

Spicule measurements refer to (minimum-(mean)-
maximum) dimensions of lengths and widths taken

from 25 random samples of each spicule category

and are given in micrometres unless otherwise

stated. Abbreviations: BMNH,The Natural History

Museum, London; QM, Queensland Museum,
Brisbane. MKis grateful to Dr Matthew Richmond
for facilitating her participation in the East Africa

marine storveys.

SYSTEMATICS

PORIFERAGrant

DEMOSPONGIAESollas

POECILOSCLERIDATopsent
MICROCIONINAHajdu, Van Soest & Hooper

MICROCIONIDAECarter

Clathria Schmidt, 1862

Clathria (Microciona) Bowerbank, 1862
Refer to synonymy in Hooper (1 996a)
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Claibria (Microciona) i-ichmpnijl.^. tov.

(Higs 1-4)

KyMOlOGy..f'ftf prMattl^ Riclmiond, Institute

oC^^bi^ iS?%aoeSi "Ze^izibar, in nscognition ol' his

^Itna and Sud^ of E Aflmekf C6adhtt tlticbrhCttKl,

M^TEiaiiL. iiOU)TYPE. yM<:i306785 (fragineni

BMNH1995^29.96). E side of P;Inla^ Sandbank Rwsf;

Zanzibar Towu Un^uja I.. Taiizmuci. 6" 10.0*5, 39*a3'E,
10m depth, 7.viii.lW. coil. M. Kelly, SCUBA.

DISTRIBUTIOM. Known only from (he fringing

rects ctfTZan^ibur Tovmi, Unguja Island, cnciiisl-

ing deaU coral i>ubstrale on it shallow ("ringii^g.

reef.

DLSCRIPTION. "shape. Very ihinlv riu:rnslmfz

(p.2-0,7ruiU tliick) in small patches tl<)--20cni

aiametcT^'drcompldely env eloping ^piilTtlbiM*.

< ..•luui Ri^vLil l>liic vvitli a ^^iojet tittgc? alive,

brownish-orange mcthanul.

Oxcuks. Large (up to iwn diameter); rafeed on
nu'inhnnciuiN lip (approximately 4nmi hiuli),

.scattered in or entire surface and w ilh proniinenl,

V«in-'i^--e,, iLiiJi.d ; iibsurlace drainage canals radi-

ating tuwarUs cagh oscule; oscules aiKl ^Irmn^^gv

canals collapsed up^n^eSe^ation.

sinyolh. llcsliy surface.

Sdtosome, No sp6i5wl category of ectosonval

spicules present, altbougb ehoanos(Mnal princip-

al styles arising from ihc iindt:rlylni.! skeleton.

Standing perpendicular to tlie suhslraic, may pro-

trude a long way through llie surlace. Bundles ot

toxodragmata occasionally lie on ih^ surface,

although nwi of these appear to be confined

below iIk peripheral skeleton.

S!fhi\-/o.sfmic. [iclow the surface are plumose
hundli;^ p£ayx>Uary subtylostylqs^jnpstlyxunning

pcqicndieuliii'and paratangentiaHo. oVtfccasioh-

ally protruding ihiough. the surface. These
subeclosomal skeleial bundles form stellate

brashes aasocialcd with (or parallel to) (he lart*er

pro^fuding choatjosomai principal styles,

Tbxodragraala fomi thick b untiles If^Iftw the

peripheral skeleton, resembling jnegasdere
spicule tracts, lying liuijgtintial to til* sUr&ce dild

scattered between tSe creel choaHtlGainal

pnncipal s<ylc»,

CJtoMoifiv^. "fclfdrodrottid skeletal siniclnre,

with thin hvinedesriMuid basal layer of spongin

iibre. approxunaiciy 30 iliick. l\ighly collag-

evums, granul^Tj dm^lc brcms .pigmented, willi

cafcitic detritus embedded beneath; basal

Spongin with iifjfcsdv dispmed echihatiAg

aeanthostyles fewliednBd ^ j,staMding per-

pendicular to substrate, and 'bttlbous sponL::n

fibre mides uplo I So thick fotmdonly in ihicUr

sections of the encrustation: eacii bnlbuns fhrc

node discrete, erect, without any anaslomo:-^*s

between adjacent nodes, and each vviih .-5

choanosomal principal styles embedded and
perpendicular to subslrate, with spictJlCSs

diverging sliglitly. becoming plimiose towards

surface and pioirudtnii up to 350 through

cctORomc; smaller cchinatin^ aeanihostyhs
uonfioedniostly (o hyn\cdestnioi^ bas^ Spongin

tm^r TaFetjr' &een on bulbbU^ fiht^ Elides;

conversely, principal styles only seen on hutbous

fibre nodes and not on hymedesinioid basal

fibics. Dense horizontal bands of accolada

toxodragmata (up lo 70 (hick) occur abtiul

taiBWfty throui^h ilic clioaiiosomal skeleton

cross-section, and also in tlic cctosomal region,

lying on or below the surface; few jsingle toxa»

observed in the mesohyl mostly comprismg
wing-shaped Cotms, whereas most toxas I'ornn'ng

dragmala. Palmate isochelue moderately
abundant within mesohyl; collagen within

mesohyl dense, relatively smooth, nioderatcly

heavily pigmented oranue-brown; {Shoanoqrte

chambw*;longaic-oval, up lo 40 X f2.

A/sga«)t7i?>iK*v Cff<itoo«<mi«1 piihcSfial Rtylcs and
subtylostylcs very long, slender, slightly curved

near basal end. long tapering fusifoim points

base either slightly constricted or non-tylotc.

smooth or very occasionally with aiusoNCOtc

lenninations. Length t7fr(463:7>622i \)riAh

6-(l0.2)-l2.

Subcctusomal auxiliary subtylostylcs xery

long. ver\' slender, straight, llisiform points, wi^h

well di^v^lopcd, entirely amooth subtylote bases,

tcnglib l9S-t35l.1SV428. widlh 2K3^>5.

Echinatingacanthostyles relatively uncoiTunou.

short, slender. 5>ln»ighl ot vciyf slightly cui-ved at

centre, fusifbrm^-pointed, with moderately well-

devtfJopcd hasaf coustriction: shaft and base with

vteStigial graruilwr spines confined mainly to basal

half of spicule. Lengtti 58-(8i*.6>l34, width

3-(5.4).8.

Mkrosrlcre,^. Palmate ^soehcllac fnod6ra<dy
common, wcU-siticified, with thick, \Ncli-

dcveli)ped aiac comprising over 7(1% oi spicule

length. Length 14-(15.2)-17.

Toxas in two forms: Accolada loxas extremely

abundant, cxceptiunally long rtnd very ^lende^»

with iHght ««^«tral curvature an4 ^tcoighl
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FIG 1 . Megascleres from Clathria (Microciona) richmondi sp. nov. (holotype QMG306785). A-B, Choanosomal
principal st>ie and subtylote base. C-E. Larger echinating acanthostyle, base and shaft, illustrating mostly smooth,

tubercLiiate ornamentation. F-H, Smaller echinating acanthostyle. base and shaft with rudimentar>' small spines.

I-J, Subectosomal auxiliar)' subtylostyle and smooth base.

(non-reflexed) amis, invariably forming toxo-

dragmata. Length 262-(50L3)-975, width L5-
(1.9)-2.0. Shorter toxas present but uncommon,
intermediate between wing-shaped and accolada

in morphology, with slight to moderate central

curvature, slightly retlexed arms; found in

toxodragmata together with accolada toxas and
also occasionally singly within the mesohyl.

Length 84-(114.8)-154, width 0.8-(1.04)-L5.

REMARKS. Clathria (Microciona) richmondi

sp. nov. is unusual in having 1) huge accolada

toxas in dragmata, forming dense bands both

within the mesohyl and lying tangential to the

surface; 2) a second, less common and much
smaller form of toxas, intermediate between
wing-shaped and accolada morphology, scattered

singly within the mesohyl; 3) a skeleton

composed of hymedesmioid basal spongin fibres

in thinner sections and microcionid bulbous
spongin fibre nodes in thicker parts of the

skeleton, each node with one or few choanosomal
principal styles perpendicular to the surface; 4)

relatively uncommon echinating acanthostyles,

with rudimentary spination, apparently confined

to the hymedesmioid basal skeleton; and 5)

distinctive field characteristics including a royal

blue colour, large oscules with a prominent raised

Mip' and prominent subsurface drainage canals

radiating towards each oscule. Although individ-

ually these distinctive characters are not unique

amongst known species of Clathria, in com-
bination they clearly differentiate the Zanzibar

species from others.

1 ) Microsclere morphology, including toxas,

appears to be a relatively consistent and useful

character to differentiate between similar species

(Hooper, 1996a). Six species of Clathria have
been recorded with accolada toxas forming
toxodragmata (C. (Thalysias) cactiformis
(Lamarck), C. (Microciona) densa (Burton),
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C. (T.) lendenfeldi Ridley & Dendy, C (T.)

oxitoxa Levi, C. (Axociella) thetidis (Halimann)

and C. (T.) vulpina (Lamarck) (Hooper, 1996a));

refer to Table 2 for known distributions. In C.

richmondi the accolada toxas are exceptionally

large compared to most species of Clathria

(262-975 long), and also form very prominent

bands within the skeleton. By comparison, those

of C. (T) cactiformis are 8-355 long, C. (M.)

dema (205-305), C. (T.) lendenfeldi (7-361 ) and

C. (T.) vulpina (8-200), and are scattered through-

out the skeleton in loose bundles not forming

skeletal tracts. In contrast, accolada toxas of C
(A.) thetidis and C. (T.) oxitoxa are much larger

than those of C. (M.) richmondi (175-1280 and

170-3000 long, respectively), and moreover
those of C. (T.) oxitoxa also form skeletal tracts

within the skeleton (Levi, 1963). In this regard C.

oxitoxa is most similar to C. richmondi, although

all three taxa differ in virtually every other

respect (see redescription of C. oxitoxa below and
C. thetidis in Hooper (1996a)).

2) Many species of Clathria have two toxa

morphologies, and this feature is probably of

little diagnostic importance above the species

level. Of the species mentioned above only C.

densa and C. vulpina lack both morphologies of

toxas.

3) Hymedesmioid - microcionid skeletal

structure has been used in the past as a primary

diagnostic character for several nominal micro-

cionid genera (e.g. Axocielita de Laubenfels,

Hymantho Burton, Leptoclathria Topsent),

although this view is no longer widely held (Van
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Soest, 1984; Hooper, 1996a).

Within Clathria these species

are now placed in either the

subgenera Microciona or

Thalysias , depending on
whether ectosomal
specialisation is absent or

present, respectively.
Worldwide there are hundreds

of encrusting microcionid
species with hymedesmioid
and/or microcionid spongin

fibre skeletons and a mineral

skeleton composed of perpen-

dicular and/or plumose spicule

tracts, of which 22 occur in this

region (Table 2; species anno-

tated (2)).

4) The presence or absence

of echinating spicules, the

degree to which they are

smooth or spined, and the

morphology of spines have
been used as generic char-

acters within Microcionidae at

one time or another (e.g.

Anaata de Laubenfels,
Axociella Hallmann, Folitispa

de Laubenfels, Isociella
Hallmann, Ophlitaspongia
Bowerbank, Paratenaciella
Vacelet & Vasseur, Temciella

Hallmann). The absence of
echinating megascleres re-

mains a valid diagnostic
character (at the subgeneric

level) for some taxa (e.g.

Isociella^ Axociella^ Ophlita-

spongia)^ by virtue of the

consistent combination of this

feature and the possession of

unusual skeletal structures

characterising each of the taxa

(Hooper, 1996a; Howson &
Chambers, 1999). Within
Clathria s.s. there are also

several species that have lost

echinating spicules (e.g. C. (C.) pancispicida

(Burton), C. (T.) craspedia Hooper). By
comparison, the absence (loss), rudimentary

development and shape of spines on echinating

spicules vary widely amongst the many hundreds

of species of Clathria, although these features

appear to be consistent at the species level (e.g. C.

(M) aceratoobtiisa (Carter) with virtually

FIG. 3. Skeletal structure of Clathria (Microciona) richmondi sp. nov.

(holot>'pe QMG306785). A, Hymedesmioid-microcionid basal skeleton

with tracts of auxiliary subt>'lost>ies lying in multispicular bands within the

choanosome. B, Erect echinating acanthostyles (mostly smooth) per-

pendicular to the hymedesmioid basal skeleton.

smooth spicules, C (C.) kylista Hooper & Levi

with rudimentary spination, C. (T.) dubia
(Kirkpatrick) with large, heavy spines). Within
this continuum C. richmondi is most similar to

the C. kylista condition.

5) As far as can be ascertained from the liter-

ature and from personal experience with the

Microcionidae of the Indo-Paciflc no other species
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has a deep royal blue colour in life, but the

importance of this character is limited by the lack

of good knowledge of their living characters,

most taxa known only from presei^ved specimens.

Prominent raised oscules and a subsurface water

canal system (radiating towards the oscules and

producing a stellate surface pattern) are features

common to many encrusting sponges (in which
the aquiferous system is marginalised onto the

external surface by virtue of the reduced choano-

somal thickness), whereas in many microcionids

this drainage system often has a different

pigmentation from the adjacent ectosome.

Of the 64 species of Clathria recorded from the

Western Indian Ocean, Southeast Africa and
Arabian Gulf-Red Sea provinces 19 have
aecolada toxas (Table 2; species annotated (1)).

Most of these species differ substantially from C.

richmondi in major features such as growth fomi,

skeletal structure, spicule geometries, spicule sizes,

possession of specialised ectosomal skeleton (i.e.

Thalysias condition) etc., whereas in 5 species

these differences are more subtle.

Clathria (T) oxitoxa Levi (1963) is erect,

bushy, flattened lamellate branches, yellow alive;

skeleton plumo-reticulate \\ith fibres irregularly

cored by very large principal styles and bundles

(dragmata) of large oxeote toxas scattered

throughout the sponge skeleton; ectosomal

skeleton with plumose brushes of both ectosomal

and subectosomal styles; principal styles

regularly curx ed, with smooth non-t>'lote bases

(450-800x35-40); subectosomal auxiliar\' sub-

tylostyles with microspined bases (350-500 x 9);

ectosomal auxiliary subtylostyles similar

(100-150x4); echinating acanthostyles entirely

spined with large spines (75-90 x 10); palmate

isochelae in 2 size classes (6 and 13-14); aecolada

toxas nearly oxeote, ranging from hair-like and

faintly curved arms (170-250x0.5-1), thickly

oxeote with straight arms (750-1300x4-7) and

extremely long oxeotes with straight amis and

only slight central curvature (2400-3000 x

10-11); smaller wing-shaped toxas with large

central curvature (35-40x0.5). This species is

most similar to C. (M.) richmondi in having

exceptionally large aecolada toxas in dragmata

forming skeletal bands, but differs significantly

in its live colouration, growth form, skeletal

structure and the geometry and size of all spicules

(in particular the huge upper size range of

aecolada toxas).

Clathria (M.) densa (Burton, 1 959) is massive,

dense choanosomal skeleton with semi-pluinose

ascending spongin fibres cored by principal

styles, interconnected by few transverse fibres

and spicule tracts; dense ectosomal skeleton of

auxiliary^ subtvlostyles; principal styles with

subtylote spined bases (175-298 X 18-35); sub-

ectosomal auxiliaiy subt\'lost>'les with thick spined

bases (130-275x4-8), echinating acanthost}4es

thick, slightly curved, heavily spined with aspinose

neck (11 8-1 56 X 9-16); palmate isochelae (9-13);

hair-like aecolada toxas, distinctly sinuous and
raphidiform forming dragmata (205-305 x
0.5-1.5). This species is a borderline case

between the subgenera Microciona and Clathria

given that its choanosomal skeleton is a

well-developed microcionid architecture that is

verging on reticulate given the existence of

vestigial inteconnecting fibres and spicule tracts.

It also differs from C. (M.) richmondi in spicule

geometT>', spicule sizes, and absence of smaller

wing-shaped toxas: in fact the two species are

only similar in possessing aecolada toxas

forming dragmata.

Clathria (C.) inhacensis Thomas (1979b) is

thinly encrusting, surface conulose; ectosome
reduced; choanosomal skeleton reticulate, with

well developed ascending primary fibres cored

by plumose tracts of principal styles, inter-

connected by thinner transverse fibres in which

few spicules are found and fiilly embedded with-

in fibres, and both echinated by acanthostyles;

subtylostyles interstitial and in brushes arising

from tips of main fibres; principal styles with

smooth bases (121-172x4-5); subectosomal

subtylostyles with smooth bases (124-181 x
2-4); echinating acanthostyles with variably

spined shaft and spined bases (41-58x3-5);

palmate isochelae (8-10); aecolada toxas hair-

like (1 10-145 X 0.5-1 .5). This species clearly sits

within subgenus Clathria given its possession of

a reticulate skeletal architecture. It also ditfers

significantly from C (M.) richmondi in spicule

geometr>; spicule size and absence of toxodragmata.

Clathria (T.) longitoxa (Hentschel, 1912)

ranges from thinly encrusting to massive growth

form; hymedesmioid to closely reticulate

skeleton of stout fibres, with larger and smaller

principal styles coring fibres in plumose arrange-

ment, echinated by acanthostjdes; subectosomal

auxiliary subtylostyles scattered; principal styles

curved with smooth non-t>'lote bases (592-840 x
22-26); smaller principal styles with subtylote

granular bases (1 20-408 x 8-20); subectosomal

auxiliary' subtylostyles with faintly microspined

bases (430-584x4-9); ectosomal auxiliary

subt>lostyles similar (190-320x3-5); echinating
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acanthostyles evenly spined

with spined points (64-80 x
6-7); palmate isochelae
(12-20); accolada toxas with

central U-bend and straight

arms (400-820 x 1-2). This
species differs from C. (M.)

richmondi in most respects,

showing similarities only in

growth form, skeletal structure

and possession of accolada

toxas.

Clathr'ta (C.) oculata
Burton (1933a) has an erect

branching anastomosing
growth form, drab colouration

with tinges of occasional
purple; skeletal architecture

composed of a subisodictyal

reticulation of spongin fibres

fully cored by principal styles

and evenly echinated by
acanthostyles; principal styles

with smooth non-tylote bases

(140-7); subectosomal auxil-

iary subtylostyles with smooth
bases (160x3); echinating

acanthostyles evenly spined

with small spines (65x4);
accolada toxas slightly curved

(160 long); palmate isochelae

very small (6 long). This
species is only similar to C
(M.) richmondi in possessing

accolada toxas, differing in

most other features.

In addition to these species

there are three unnamed
species described from Mada-
gascar by Vacelet & Vasseur

(1971) showing similarities to

C. richmondi in the

morphology of their accolada

toxas, skeletal structure and
growth form, although
differing in most all other

characters.

FIG 4. FLto.somai bkclcion oi Claihria (Microciona) richmondi sp. nov.

(holotype QMG306785). A, Bundles of subectosomal auxiliary subtylo-

styles paratangential to and protruding through the surface, loosely

associated with erect principal styles. B, Toxodragmata (bundles of
accolada toxa) lying on or close to the surface.

Clathria (T.) sp. 4 (Vacelet & Vasseur, 1971;

see Table 2) is thinly encrusting, yellow alive;

choanosomal skeleton microcionid with columns

of fibres cored by principal styles and acantho-

styles; ectosomal specialisation with some
surface brushes but these are not thick; principal

styles very slightly subtylote, smooth bases

(130-440 X 6-12); subectosomal auxiliary subtylo-

styles with smooth bases (150-320 x 4); ectosomal

auxiliary subtylostyles with microspined bases

(110-200x3); echinating acanthostyles slightly

subtylote, poorly developed spines (55-60x5);

palmate isochelae in 2 size classes, the smaller

contort (5 and 12.5 long); accolada toxas nearly
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TABLE 2. List of Clathria species recorded from the Western Indian Ocean, Southeast Africa and Arabian

Gulf-Red Sea provinces. Refer to Hooper (Hooper, 1996a) for full synonymy and taxonomic references.

Annotation: 1 = species with accolada toxas; 2 ^ encrusting species with hymedesmioid-microcionid skeletal

structure; 3 ^ identification has yet to be confirmed from examination of voucher specimen; 4 ^ identification

unconfirmed, specimen voucher material missing; 5 = new combination; 6 = currently unrecognisable.

Current taxonomic

assignment
Published name Author

Western Indian Ocean
records

Other known distribution

C. (Thalysias) abietina

(Lamarck)
C aculeata Ridley

Burton (1959),

Vacelet etal. (1976, 1977)

Red Sea, S Arabian coast,

Madagascar
Tropical Australia, central

NWPacific, Philippines

C. (Microciona) qffinis

(Carter)^
M. affinis Carter Burton (1959) S Arabian coast, Zanzibar Gulf ofManaar

C. (Thalysias)

amirantiensis Hooper
'

Colloclathria ramosa
Dendy (preocc.)

Dendy (1922),

Hooper (1996)

Amirante, Coetivy,

Seychelles

C. (Thalysias) anomah
(Burton)

' R. anomala Burton Burton (1933) S South Africa -

C. (Thalysias) anonyms
(Burton)

^"^ M. anonyma Burton Burton (1959) Zanzibar

C. (Clathf'ia) arbusculsi

(Row)
Ophlitaspongia arbusculsi

Row, 0. horrida Row
Row (1911) Red Sea

C. (Microciona)

atrasanguinea

(Bowerbank)
^

M. atrasanguinea

Bowerbank

Carter (1880),
Denrlv ('19'^?^

Burton & Rao (1932),

Levi (1965),

Van Soest(1993)

Seychelles, Red Sea, Ara-

bian Sea, Mauritius

Caribbean, NEAtlantic,

Mediterranean coast of

India, Gulf of Manaar,

Bay of Bengal, Andaman
Sea

C. (Clathria) axociom
C. axociona Levi Levi (1963) S South Africa Namibia

C. (Thalysias) cactiformis

(Lamarck)

'

Rhaphidophlus t\'picus

(Carter), C. (T.)

cactiformis (Lamarck),

Rhaphidophlus sp. 2;

Vacelet & Vasseur

Vacelet etal. (1971, 1976,

1 y / / ), riooper ( i yyo )

Madagascar, Somalia, E
Africa, Seychelles, Red

Sea

S, W&Ecoasts ofAus-

? C. (Clathria) caespes

(Ehlers)

"

Scopalina caespes

(Ehlers)
Hooper (1996) S South Africa -

C. (Wilsonella)

cercidochela Vacelet &
Vasseur

Clathriopsamma
cercidochela Vacelet &

Vasseur

Vacelet et al. (1971, 1977) Madagascar -

C (Clathria) conica Levi C. conica Levi Levi (1963) S South Africa -

C. (Thalysias)

cuUingworthi Burton
C cuUingworthi Burton Burton (1931) Natal

C. (Clathria) dayi Levi C. dayi Levi Levi (1963) S South Africa (? Korea ^)

C. (Thalysias)

delaiibenfelsi (Levi)

Rhaphidophlus

delauhenfelsi Levi
Levi (1963) S South Africa

C. (Microciona) densa

(Burton)
^"^ A/, densa Burton Burton (1959) S Arabian coast

C. (Clathria) elastica Levi C. elastica Levi Levi (1963) S South Africa -

C. (Axociella) fauroti

(Topsent)

Axosuberites fauroti

Topsent
Topsent (1893) Gulf of Aden -

C. (Thalysias) flahellata

(Burton)

Rhaphidophlus flahellata

Burton
Burton (1936) S South Africa

C. (Clathria) foliascens

Vacelet &Vasseur

C. foliascens Vacelet

&Vasseur
Vacelet etal. (1971, 1976,

1977)
Madagascar

C (Thalysias) fusterna

Hooper
C. fusterna Hooper Hooper (1996) Eritrea N & NEAustralia

C. (Clathria)

hexagonopora Levi
C. hexagonopora Levi Levi (1963) S South Africa

C. (Clathria) indica

Dendy
C. /«c//ca Dendy

Burton (1931), Thomas
(1979)

Natal, Mozambique SE India, Gulf of Manaar

C. (Clathria) inhacensis

Thomas ' C inhacensis Thomas Thomas (1979) Mozambique

C. (Clathria) irregularis

(Burton)

Marleyia irregularis

Burton
Burton (1931) Natal
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TABLE 2. (cont)

Current taxonomic

assignment
Published name Author

Western Indian Ocean
records

Other icnown distribution

C. (Clathria) Juncea
Burton

C juncsa Burton Burton ( 1 93 1

)

Natal

C. (Microciona)

laevissima (Dendy)
^ hi iaevissima Dendy Dendy (1922) ]Vf auritius

C (Thalysias) lambda,

(Levi)

Leptoclathria lambda
Levi

I evi (^1958^ Red Sea

C. (Thalysias) lendenfeldi

Ridley & Dendy '

C. spicata Hallmann,

C. whiteleggii Dendy
Dendy (1922),

Burton (1931, 1959),

Hooper (1996)

Red Sea, Gulf of Aden, S

Arabian coast, Cargados

Carajos, Saya de Malha,

Somalia, Natal

SE, NE,N. &NW
Australia, E Indonesia,

Andaman Sea, Gulf of

Manaar

C, (Thalysias) lissoclada

(Burton)

Rhaphidophlus lissocladus

Burton
Levi (1963) S South Africa Falkland Is

C. (Clathria) lobata

Vosmaer
C. lobata Vosmaer Vosmaer (1880).

Ridley & Dendy (1887),

Stephens (1915),

Levi (1963)

S South Africa -

C. (Thalysias) longistyla

(Burton)
^'^ M longistyla Burton Burton (1959) S Arabian coast (? Korea ^)

C (Thalysias) longitoxa

(Hentschel)
M. longitoxa (Hentschel) Burton (1959) Gulf of Aden E Indonesia, Madras

C. (Microciona) microxea
(Vacelet & Vasseur) 2

Paratenaciella microxea
Vacelet & Vasseur

Vacelet & Vasseur (1971) Madagascar

C. (Wiisonella) mixta

Hentschel
C mixta Hentschel Burton (1959) S Arabian coast E Indonesia

^

C. (Thalysias) nervosa

(Levi)
Axociella nervosa Levi Levi (1963) S Soudi Africa -

C. (Clathria) oculata

Burton
' C oculata Burton Burton (1933, 1959) Natal -

C. (Thalysias) oxitoxa
Cm oxitoxa Levi <1 ^mith Afrirn

C. (Clathria) pachystyla

Levi
C pachystvla Levi Levi (1963) S South Africa

C. (Axociella) parva Levi C. parva Levi Levi (1963) S South Africa Namibia

C. (Thalysias) procera

(Ridley)

Rhaphidophlus procera

Ridley, Echinonema

gracilis Ridley

i\iuicy yioot^, iviuicy oc

Dendy (1887), Dendy
(1922), Burton & Rao
(1932), Burton (1931,

1959), Levi (1963),

Thomas (1973)

Cargados Carajos, Sey-

chelles, Amirante, Red
Sea, Arabian coast, Natal

Nh, N & iNW Australia,

E Indonesia, Gulf of

Manaar, (? Hawaii ^)

C. (Clathria) rhaphidotoxa

Stephens
' C. rhaphidotoxa Stephens

Stephens (1915),

Levi (1963)
S South Africa -

C. (Microciona)

rhopalophora (Hentschel)
^

M. rhopalophora

(Hentschel)
Burton (1959) Maldives

E. Indonesia,

Cocos-Keeling, Gulf of
Manaar

C. (Thalysias) robusta

(Dendy)
M. robusta Dendy Dendy (1922) Amirante Singapore

C. (Microciona) seriata

(Grant)

Ophlitaspongia seriata

(Grant)
Levi (1963) S South Africa

NE. Atlantic,

Mediterranean, New
Zealand

C. (Clathria) spongodes

Dendy

C. spongodes Dendy,
C spongiosa Burton,

C. madrepora Dendy

Dendy (1922),

Burton (1959),

Vacelet et al. (1976)

Red Sea, Gulf of Aden,
Amirante, Madagascar,

Seychelles

(? Korea ^)

C. (Microciona)

stephensae Hooper
M. similis Stephens

(preocc.)
Stephens (1915) S South Africa

C. (Microciona) tenuis

(Stephens)

^

M tenuis Stephens Stephens (1915) S South Africa

C. (Clathria) transiens

Hallmann
^ C. transiens Hallmann Burton (1959) Red Sea S Australian provinces



A NEWCLATHRIA FROMTHEINDIAN OCEAN 437

TABLE 2. (conO

Current taxonomic
assignment

Published name Author
Western Indian Ocean

records
Other known distribution

C. (Clathria) typico.

Kirkpatrick (virtually

unrecognisable)

C. typica Kirkpatrick Kirkpatrick (1904) Natal

C (Microciona) vacehltia

Hooper
^

A/, ciin'ichela Vacelet &
Vasseur (preocc.)

Vacelet & Vasseur

(1965), Hooper(l996)
Madagascar -

C. (Thalysias) vulpi'na

(Lamarck)

'

C frondifera

(Bowerbank),

C. dichela (Hentschei)

Ridley (1884),

Ridley & Dendy ( 1 887),

Topsent( 1892), Row
(1911), Burton (1959),

Levi (1961). Thomas
(1973, 1979). Vacelet et

al. (1971, 1976, 1977).

rUUtzer-rmau yiyyj).

Hooper ( 1 996), Kelly

(1997)

Madagascar, Aniirante,

Seychelles, Red Sea,

Mozambique, Aldabra,

Zanzibar

Tropical Australia, W& E
coasts of India, Gulf of

Manaar, Mergui
Archipelago, Andaman
Sea, Malaysia, h & W

Indonesia, N Papua New
Guinea, Vietnam,

Philippines, Micronesia,

S Japan, NewCaledonia

C. (Clathria) zoanthifera

Levi
C, zoanlhifera Levi Levi (1963) S South Africa -

Clathria {Thalysias) sp.;

Vacelet& Vasseur

Rhaphidophlns sp. 1

;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar -

Clathria (Thalysias) sp.;

Vacelet & Vasseur

Rhaphidophliis sp. 3;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar -

Clathria (Thalysias) s^.;

Vacelet & Vasseur

Rhaphidophliis sp. 4;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar

Clathria (Thalysias) s^.;

Vacelet & Vasseur '

"
Rhaphidophliis sp. 5;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar -

Clathria (Thalysias) s^.;

Vacelet & Vasseur

Rhaphidophlus sp. 6;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar -

Clathria (Tlialysias) sp.;

Vacelet & Vasseur

Rhaphidophliis sp. 7;

Vacelet & Vasseur
Vacelet etal. (1971, 1977) Madagascar

Clathria (Microciona) sp.;

Vacelet & Vasseur
^

Microciona sp. 1

;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar

Clathria (Microciona) sp.;

Vacelet & Vasseur

Microciona sp. 2;

Vacelet & Vasseur
Vacelet & Vasseur (1971) Madagascar

Clathria (Microciona) sp.;

Vacelet & Vasseur

"

Microciona sp. 3;

Vacelet & Vasseur
Vacelet etal. (1971, 1976) Madagascar

Clathria (Microciona) sp.^

Vacelet, Vasseur & Levi

Microciona sp. 4;

Vacelet, Vasseur & Levi
Vacelet et al. (1976) Madagascar

oxeote, with slight to virtually no central

curvature (85-820x 0.5-2.5); U-shaped to

wing-shaped toxas very small (5-7.5).

Clathria (7:) sp. 5 (Vacelet & Vasseur, 1971) is

encrusting, orange alive; hymedesmioid skeleton

of principal subtylostyles and acanthostyles erect

on basal spongin fibres; subectosomal and

ectosomal auxiliary subtylostyles differ only in

size and both contribute to both subectosomal

and ectosomal surface brushes; principal

subtylostyles slender, moderately subtylote micro-

spined bases (140-280x5-8); subectosomal

auxiliary subtylostyles slightly subtylote, smooth

bases (up to 360x3); ectosomal auxiliary

subtylostyles similar (from 90x2); echinating

acanthostyles slender, evenly spined (50-60 x

2-3); palmate isochelae in two size classes (4-5

and 12-12.5 long); accolada toxas nearly oxeote,

with straight or only very slightly curved arms

and shght angular central flexion (35-250 long).

Clathria (M ) sp. 2 (Vacelet & Vasseur, 1 97 1 ) is

encrusting, pinkish to red alive, with white

subectosomal drainage canals clearly visible on

the otherwise smooth surface; skeleton micro-

cionid; principal subtylostyles with smooth or

microspined bases (330-550 x 13-15); subecto-

somal auxiliary subtylostyles with smooth bases

(120-550x2.5-5); echinating acanthostyles

slender, entirely spined (10l)-l 20 x 5-7.5);

palmate isochelae (7.5-20); accolada toxas with

only slight curvature of arms and central flexion

(130-320); small oxhom toxas (7.5-20).

LITERATURECITED

AKNIN, M., GAYDOU,E.M., BOURYESNAULXN.,
COSTANTINO, V., FATTORUSSO,E. &
MANGONI, A. 1996. Nor sterols in Axinella



436 MEMOUiSOKTllb gUhbiNSLAND MUSLUM

piiili tVi'ons, spongo f'nuii thr Iruii.in '. h L-an.

Coiiipuiativc Hiochci)lisu> tmd i^hysioivc)' B
HiocHemislry & Mo^l^eufar BiolQSy Ulbt4):
845-848.

BAER^ L. ]905.Sil}cispoDBicn von Sansibai^Kflpsmdt

BARICAI. A.. OAVIS. r.L. ^ TtiGWH I.. S, 1996.

Prey selecUDii by ihc Souili African Cape ruck

lobster .Josks JaUvnJii'. theological iind physi-

oFouical approaches. Bullclin of Marine Science

smy. 1-S.

SAVESIRELI.O, (.,. CMl AN'Id Vlli Tll, R.,

CERR.\N(). r. ^ SAR\. M Spicule

dissolution in living; U'thvu (>nuiricnsi.\(\\\niQXSL:

Demospoimuie* from a tropical c-ave, Bul|d&l o£
Marine Science 58(2): 598-601.

$EER,& &ILAK M. 1#98. bisiWffleasuremcnis i)f

^otosynthetlc irradiance respMiss^ Of two Red
S^ftsp^iiges growing un<ier cm l|el^c(»iditiQt)s.

Uarhte Biology Ul(4>: 6l3r«tt

l>X Dilemwaoftcs a C. umisuaJ tftdob

nIkaloifH irom n mixed collection of South

Atficdfi .sponges. Journal of Natural I'litducls

t)U5i: fW ^Ol,

BOROJLVIC. R. 1%7. Sponi^ijiras d^/Uriquc du Sud
(2K;ilcarc:i. ftansaclions of the Rsyal Socte^of'

BOSRMJC'. \-. l^M 'i. Die rciractincllidcn, R«ise-'

Osiiiffika A. Vucllzkow 3:23 1-251.

BOWERBAMIC,J.S. 1862. On ihi; anatomy and plo si-

pJuiSy ul'the Spongiadae. Part lU: On the generic

-characters, thcsp^ific characters and the mediod
itif OjXami^aiiioiV PbOose^caL T(:^actjDas ori^k*

BRAEKI^, j^^ DADOED., DBQROOTE,S.,

fKRNAM)ESs J,B; & SOEST, -R.W.M. VAM
1 90S Newpolykdidcs from the sponiie Plukort.',^

)t\x .luurrial ofNatural Products 6 1 (S ): 1 03S- 1 042.

BSUl'li. \J. I '^76. Disciiis mvitac sp. no\. a ricv\

sponge asiotiatc from Kenya (Decupoda.
Matantia. OisciadidaeK Cru&tai::^&ria 31(2):

BURTON. M. 1^:6. DL-.scriptions of South .Mrican

sponges collected In die Soudi African inanne

Surve). Pan I. M\ xosportgWa and Astroteira-

xonida. Unwn of South Africa. Fisheries and
Marine Biological Slu vcv Report 4: 1-29.

1929. Dc^Hrripiioii of Suuiti AiVican JipQQi^es*

tolleciedin ihe Sniiih Afir^Tnannpsurvii^xPafi

II The Lilhistidac, with a critical survey 6f ihfi

dtfOTa^-lbmimgspongiii^. Ufiiofi of South Africa.

Fisheries and Marine BtDlOgtcal Survi^ ifitm
f7>: M2.

1931. On« collection of marine sponges mt> .i!>

Proni (hf. Natal coast. Annals of the N'atai

Museum 6Cl);337-35S,

I^*j3a. i-ouj" new marine sponges from Natal,

Artnal* of the Nata^ ^4usei^m 7(2): 249-254.

! *-)33b, Rt jH-rt 1711 .1 srii.ill .ul led ion of sponges from

Still Bas; Soutli -Vxica, AlVl^^'s ^"^^ Maga:?ine of
Natural MSfltery(HJ) 3l< 555-244.

tQ36. Notes on spDngf?s iVom :Sou4 AiVica, with
descriptions of new species. AnTiflJft antf

.Ma^iOfiofhUrtu^Histf^ 17: 14]^147^

Otejf^ter I. I»orfrera."Soutli Aftlcarr Aniuiftt

Life. Vol. 5 (Almqvisi Sc Wiksell: Swedenl
1959. Sponecs. In Scicniihc Reports of llie John

Miiria> r-Npo..riTion !Vrn-.i4, Vol. 10 (Bntil^
MubCLini (Natural Histors ): Londtm).

BURTON. M. iic RAO. ll.s! h^o. Rcpoil oti llic

shallow-wuler marine sportges in the collection of
ilu' Indian Museum. Records of the Indiaji

Museum ^M^^y. 299o.'^(».

•CARMni->. S., td.BREVrstS. r
. KASHMAN,Y,

SiCl:LTON, B.W., WfU ih, A.H. !Sl Y0SII:K T.

I900_ Dysidamide, a novel metabolite from ;i Ked
Seaspoogei>t.v/t/ai he/ktcta. Australian Jounud
of(:hemisrf%"43(U): I«KMS88.

CAKM6tY,S. *JM4«MAN*V. I9iE0.Neviotme A, a

pew triterpen^ from the lled&a sponge Stpho-

novhaJina siphonella. Jcuftifll of Organs
CheiniJfitr>*51(6>: 784-788.

CARTER. H,J. 1S69. A descriptive acoouTlt of four

Arubian and firtti&h, With
general oIvvCtA .itions. .\nnal$ .^tftd fcb^SlZlIDSl t>f

Namral llisiury (4l 4: 1-28,

1871 . Dcscripliou anJ ilKistrations of a new Npecios

of leihya, v\ ith nbscrv atlDns on the nomcticlaiurc

of the Telhyadae. \iinal> and Magi^inft ot
N;iiural History (4)8: ^J':)-lli5.

l8Kii- Sponges liricludiiiu list of sponge*; dre^get}

by the Birmingham Nattiral History and Micro-
scopical Society. Falmouth Excursion^ 1879.

Depth 15^20 IF^thoois). Midland Naturalist

DAY, J.H. 1981. Thecstuarine fauna. Pp. 147 178. In

Estuarine ecology with particulaj- retercncc to

soudicni Africa. (Balkcma: Rotterdam i,

01-T AK^; R. 1'"'46. Animaux dc Madai^ascar. Annalt's

du Miisec (- olonia! de Marseille ()(4): 107-228.

DLLSlVni. t. .. KASIIMAN, Y. & IXIfRASSI. C.

1979. l:rgo>lLio.7.'-)( 1 1 ). 22-lelraen-";B-o| and it.s

24E-Eth> l Homol<ig, Two ne^v marine sterols

from the Red Sea &p*_-tn^e Bjentna foUi^. Helvetica
Chnnica AcUi 62(6): 20^7-2045.

DI ND^'. A. !'>! X Report on the calcareous sponges
collected hv 1 IMS Sealnrk' in the Indian Ocean. In

Reports of the Percv Sladcii I rusl Li.Kpcdttion lo

Die [jQduio Qoesa in l905« \^limie S^Transactions
efibe Linritian Society orLfjiidtan, Xaology l&
1-29.

1915. Report on the calcareous sponges collected

by Mr James Horncll at Okhamuodal in
Kaniawar in 1 905- 1 ^06. In Report to the
Government ol Bartida on the Marine Zoology of
Okhamandal- \biume 2. 17: 78-91.

I'M 6a. Report on the iiexaLtineiiid ^punges
(triaxonida) collected by HMSSeaiark in the

Indian Ocean* la Reports of th& P^^:^ S}9dea



A NEWCLATHRIA FROMTHE INDIAN OCEAN 439

Trust Expedition to the Indian Ocean in 1905,

Volume 6. Transactions of the Linnean Societ>' of

London. Zoology 17:211 -224.

1916b. Report on the Homosclerophora and
Astroletraxonida collected by HMSSealark in

the Indian Ocean. In Reports of the Percy Sladen

Trust Expedition to the Indian Ocean in 1905,

Volume 6. Transactions of the Linnean Society of

London, Zoology 17: 225-271.

1916c. Report on the non-calcareous sponges

collected by Mr James Hornel! at Okhamandal in

Kattiawar in 1905-1906. In Report lo the

Government of Baroda on the Marine Zoology of

Okhamandal. Volume 2. 17: 96-146.

1922. Report on the Sigmatotetraxonida collected

by HMSSealark in the Indian Ocean. In Reports

of the Percy Sladen Trust Expedition lo the

Indian Ocean in 1 905, Volume 7. Transactions of

the Linnean Societ>' of London, Zoology 18:

1-164.

DUNCAN,P.M. 1880. On a parasitic sponge of the

order Calcarea. Journal of the Royal Microscopic

Society 3:377-383.

EHLERS, F. 1870. Die Esper'schen Spongien.

(Zoologischen Sammlung der K. Universitat

Erlangen. Programin zum Eintiitt in der Senat der

Koniglichen Friedrich-Alexanders-Universitat in

Erlangen: Erlangen).

FINAMORE, E., MINALE, L. & ALI MOHAMMED,
M. 1983. The sterols of the Somalian sponge

Pleraphysialla (Pleraplysilla} piapyraceu.

Rendiconlo dell'Accademia delle Scienze Fisiche

e Malematiche (Serie IV) 50; 81-86.

GEBREYESUS,T, YOSIEF, T, CARMELY, S. &
KASHMAN, Y. 1988. Dysidamide, a novel

hexachloro metabolite from a Red Sea sponge

Dvsidea sp. Tetrahedron Letters 29(31):

3863-3864.

GRAY, J.E. 1 873. Natal sponges. Annals and Magazine

of Natural History (4) 12: 264.

GUO, Y, GAVAGNIN, M., MOLLO, E., TRIVEL-
LONE, E., CIMINO, G., HAMDY, N.A.,

FAKHR, 1. & PANSINI, M. 1996. A new
norsesterterpene peroxide from a Red Sea sponge.

Naairal Product Letters 9(2): 105-112.

GUO,Y, GAVAGNIN,M., MOLLO,E. & CIMTNO, G
1997a. Hurghamides A D, new N acyl 2

methylene (beta) alanine methyl esters from Red
Sea Hippospcm^^'ia sp. Natural Product Letters

10(2): 143-150.'

GUO, Y, GAVAGNIN, M., MOLLO,E., CIMINO, G,
HAMDY, N.A., FARHR, L & PANSINI, M.
1997b. Hurghamides A D, new N acyl 2

methylene (beta) alanine methyl esters from Red
Sea Hippospon^ia sp. Natural Product Letters

9(4): 281-288.
'

HENTSCHEL, E. 1912. Kiesel- und Homschwamme
der Aru und Kei-lnseln. Abhandlungen
Senckenbergiana nalurforschende Gessellschafi

(1912): 295-448.

HOOPER, G.J., DAVIES-COLEMAN, M.T.,
KELLY-BORGES, M. & COETZEE, P.S. 1996.

New^ alkaloids from a South Afiican Latrunculid

sponge. Tetrahedron Letters 37: 7135-7138.

HOOPER,J.N.A. 1 994. Coral reef sponges of the Sahul

Shel f- a case for habitat preservation. Memoirs of

the Queensland Museum 36( I): 93-106.

1996a. Revision of Microcionidae (Porifera:

Poecilosclerida: Demospongiae), with
description of Australian species. Memoirs of the

Queensland Museum 40: 1-626.

1996b. A toxic Biemna from Madagascar
(Demospongiae: Poecilosclerida). In Willenz, P.

(ed.) Recent Advances in Sponge Biodiversity

Inventory and Documentation, Bulletin de
rinstitut Royal des Sciences Naturelles de

Beigique (Supplement) 66: 123-134.

HOOPER, J.N. A., KENNEDY, J. A., LIST-
ARMITAGE, S.E.. COOK, S.D. & QUINN, R.

1999. Biodiversity, species composition and
distribution of marine sponges in northeast

Australia. Pp. 263-274. In Hooper, J.N.A. (ed.)

Proceedings of the 5th International Sponge
Symposium. Brisbane, June-July 1998. Memoirs
of the Queensland Museum44: 263-274.

HOOPER, J.N.A. & KRASOCHIN, V.B. 1989.

Redescription of the burrowing sponge Zyzzya

massalis (Dendy) from the Seychelles and
Houtman-Abrolhos Islands. The Beagle, Records

of the Northern Territory Museum of Arts and

Sciences 6(1): 133-140.

HOOPER,J.N.A. & LEVI, C. 1994. Biogeography of
Indo-west Pacific sponges: Microcionidae,

Raspailiidae, .Axinellidae. Pp. 191-212. In Soest,

R.W.M. van., Kempen, TM.G van & Braekjnan,

J.-C. (ed.) Sponges in Time and Space (Balkema:

Rotterdam).

HOWSON, CM.& CHAMBERS,S.J. 1999. Ophli-

taspongia and Ophlitaspongia papilla reinstated,

and a new species of Ophlitaspongia described

(Porifera: Demospongiae: Microcionidae).

Journal of the Marine Biological Association of

the United Kingdom 79: 609-620.

ILAN, M. & LOYA, Y. 1988. Reproduction and

settlement of the coral reef sponge Niphates sp.

(Red Sea). Pp. 745-749. In Choat, J.H., Barnes, D.

& Borowitzka, M.A. (eds) Proceedings of the

Sixth International Coral Reef Symposium.
Townsville, 8-12 August 1988. ICRS, 6th

International Coral Reef Symposium Executive

Committee 2: 745-749.

1 990. Sexual reproduction and settlement of the

coral reef sponge Chalimda sp from the Red Sea,

Marine Biologv 105: 25-31.

ISAACS, S., BERMAN, R., KASHMAN, Y.,

GEBREYESUS,T & YOSIEF, T 1991. New
polyhydroxy sterols, dysidamide, and a dideoxy-

hexose from the sponge Dysidea herhacea.

Journal of Natural Products, Lloydia 54: 83-91.

1S.\.ACS, S. & K.ASHMAN, Y 1992. Shaagrockol B
and C; two hexaprenylhydroquinone disulfates



440 MEMOIRSOF THEQUEENSLANDMUSEUM

from the Red Sea sponge Toxiclona toxins.

Tetrahedron Letters 33( 16): llll-ll'}^).

IVANOVA, E.P., MIKHAILOV, V.V., KOUZNET-
SOVA, T.A., AFIYATULLOV, A. A..

KALINOVSKAYA, N.I.. ELYAKOV, G.B.,

KIPRIANOVA, E.A. & GARAGULYA,A.D.

1993. Heterotrophic bacteria associated with the

sponge Dendrilla sp. and their physiological

activity. Biologiya Morya, Vladivostok (1993):

3-10.

JAMES, D.M., KUNZE, H.B. & FAULKNERD.J.

1991. Two new brominated tyrosine derivatives

from the sponge Dnanella (=Psammaplysilla)

purpurea. Journal of Natural Products. Lloydia

54: 1137-1140.

JAMES, P.S.B.R., GOPINADHAPILLAI, C.S.,

THOMAS, RA., JAMES, D.B. & KOYA, S.

1989. 19. Environmental damage and con-

sequences. Central Marine Fisheries Institute

(1989): 212-227.

JENKIN, C.F 1908. The calcareous sponges in the

marine fauna of Zanzibar and British East Africa,

from collections made by Cyril Crossland, M.A.,

in the years 1901 and 1902. Proceedings of the

Zoological Society of London (1908): 434-456.

KAMAT, S.Y., SOLIMABI, NAQVI, S.W.A.,
FERNANDES,L., REDDY, C.V.G, BHAKUNl,
D.S. & DHAWAN,B.N. 1981. Bioactivity of the

extracts from some marine animals of the Indian

coast. Mahasagar 14(2): 117-122.

KASHMAN, Y., GROWEISS, A., CARMELY, S.,

KINAMONl, Z., CZARKIE, D. & ROTEM, M.
1 982. Recent research in marine natural products

from the Red Sea. Pure and Applied Chemistry

54(10): 1995-2010.

KASHMAN,Y., CARMELY,S.. BLASBERGER,D.,

HIRSCH, S. & GREEN,D. 1989. Marine natural

products: new results from Red Sea invertebrates.

Pure and Applied Chemistry 61(3): 517-520.

KELLER, C. 1889- Die Spongienfauna des rothen

Meeres. 1 Halfte. Zeitschrift fur Wissenschaflliche

Zoologie 48: 311-406.

1891. Die Spongienfauna des rothen Meeres. 11

Halfte. Zeitschrift fur Wissenschaflliche
Zoologie 52:294-368.

KELLY, M. 1997. Porifera. Sponges. Pp. 106-117. In

Richmond, M. D. (ed.) A guide to the seashores of
Eastern Africa and the Western Indian Ocean
islands (Sida, Department for Research Co-
operation, SAREC. Ord & Vetande AB: Sweden).

KELLY-BORGES, M. & VACELET, J. 1995. A
revision of Diacarnus Burton and Negomhata de
Laubenfels (Demospongiac: Latrunculiidae) with

descriptions of new species from the west central

Pacific and the Red Sea. Memoirs of the

Queensland Museum 38(2): 477-503.

KIRKP.AfRICK. R. 1900. Note on the occurrence of the

euplecteliid sponge Regadrella phoenix O.
Schmidt, ofF the South African coast. Annals of
the South African Museum 13: 63-64.

1901. Description of a new hexactinellid sponge
from South Africa. Annals and Magazine of
Natural History (7) 7: 457-459.

19()2a. Descriptions of South African sponges.

Cape of Good Hope, Department of Agricuhure

Bulletin. Marine Investigations in South Africa

2(14): 219-232.

1902b. Descriptions of South African sponges. Part

II. Cape of Good Hope, Department of
Agriculture Bulletin. Marine Investigations in

South Africa 2(1 4): 171-180.

1903. Descriptions of South African sponges. Part

III. Cape of Good Hope, Department of
Agriculture Bulletin. Marine Investigations in

South Africa 2(1 6): 233-264.

1904. Sponges. In Zoological Record (for 1902).

Abstract by R. von Lendenfeld. Zoologische
Zentralblatt 10: 147-148.

1908. Description of a new dictyonine sponge from
the Indian Ocean. Records of the Indian Museum
2: 21-26.

1913. Note on the occurrence of the euplecteliid

sponge Regadrella phoenix, O. Schmidt, off the

South African coast. Annals of the South Africa

Museum 13: 64-66.

KOBAYASHI, M., CHAVAKULA,R., MURATA,O.

& SARMA, N.S. 1992a. Marine terpenes and
terpenoids. XIV. Absolute configuration and acid

catalyzed transfomiation of (-)- 1 2, 1 3-didehydro-

furospongin-1 isolated from an Arabian sea

sponge, Fasciospongia cavernosa Schmidt.
Chemical Pharmaceutical Bulletin (Tokyo) 40:

599-601.

KOBAYASHI, M., KRISHNA, M.M., ISHIDA, K. &
ANJANEYULU, V. 1992b. Marine sterols. 22.

Occurrence of 3 oxo 4,6,8(14) tri unsaturated

steroids in the sponge Dysidea herbacea.
Chemical Pharmaceutical Bulletin (Tokyo) 40:

72-74.

KOLBASOV, G.A. 1990. Acasta pertusa sp. n.

(Cirripedia. Thoracica) from the Red Sea.

Zoologicheskii Zhumal 69(9): 142-145.

1992. Two new species of the genus Acasta
(Cirripedia, Thoracica) from the south western

part of the Indian Ocean. Zoologicheskii Zhurnal

71(1): 140-145.

KONDRACKI, M.L. & GUYOT, M. 1987.
Smenospongine: a c\iotoxic and antimicrobial

aminoquinone isolated from Smenospongia sp.

Tetrahedron Letters 28(47): 58 1 5-58 1 8.

KORENGOLDSHLAGER,G, KASHMAN, Y. &
SCHLEYER, M. 1998. Haliclorensin, a novel

diamino alkaloid from the marine sponge
Haliclona tulearensis. Journal of Natural
Products 61(2): 282-284.

KUMAR, A. 1924a. A new variet>' of Leucosolenia

gardineri (Dendy), Leiicosolenia gardineri van
vergensis. Proceedings of the Lahore Philo-

sophical Society 3: 21-22.



A NEWCLATHRIA FROMTHE INDIAN OCEAN 441

1924b. On a probable new genus of marine sponge
from Karachi. Proceedings of the Indian Science

Congress 10: 1-167.

1924c. Porifera from Karachi. Proceedings of the

Lahore Philosophical Societ>^ 3: 67-68.

1925. Report on some tetraxonid sponges in the

collection of the Indian Museum. Records of the

Indian Museum 27: 21 1-227.

LAGHI, GF., MARTINELLI. G& RUSSO, F 1984.

Localization of minor elements by EDS
microanalysis in aragonilic sponges from the St

Cassian Beds, Italian Dolomites. Lethaia 17(2):

133-138-

LENDENFELD,R.VON 1 897. Spongien von Sansibar.

Abhandlungen Senckenbergiana
Naturforschende Gessellshcaft 21 : 93-133.

LEVI, C. 1956. Spongiaires des cotes de Madagascar.

Memoires de Tlnslitut Scientifique de Mada-
gascar (A) 10: 1-23.

1958. Resultats scientifiques des campagnes de la

Calypso'. Fascicule III. V. Campagne 195 1-1952

en Mer Rouge. 5. Spongiaires de Mer Rouge
recueillis par la Calypso' (1951-1952). Annates

del'Institut Oceanographiquc, Monaco 34: 3-46.

1961. Resultats scientifique des campagnes de la

Calypso'. Fascicule V. XIV. Campagne 1954

dans rOcean Indien. 2. Les spongiaires de Pile

Aldabra Campaigne Oceanographiquc de la

Calypso' (May-Juin 1954). Annales de I'lnstitut

Oceanographiquc, Monaco 39: 1-3L

1963. Spongiaires d'Afrique du Sud (I) Poecilo-

sclerides. Transactions of the Royal Society of

South Africa 37(1): 1-72.

1964. Spongiaires du canal de Mozambique.
Bulletin du Museum National d'Histoire

Naturelle 36(3): 384-395.

1965. Spongiaires recolles par I'Expedition

Isracliennc dans !e sudde la Mer Rouge en 1962.

Bulletin of the Sea Fisheries Research Station,

Israel. Israel South Red Sea Expedition, 1962,

Report 13): 3-27.

1967. Spongiaires d'Afrique du Sud (3) Tetractin-

ellides. Transactions of the Roval Society of

South Africa 37(3): 227-256.

1986. Laocaetis perion nov. sp., spongiaire

hexactinellide Craticulariidae de Focean Indien.

Bulletin du Museum National d'Histoire

Naturelle, Paris (4) 8(A, 3): 437-442.

MAGNINO, G. & GAINO. E. 1998. HaplosyUis

spongicola (Grube) (Polychaeta, Syllidae)

associated with two species of sponges from East

Africa (Tanzania, Indian Ocean). Marine Ecology

19(2): 77-87.

MARSDEN.J.R. 1975. Classes of lipids in marine

sponges from Kenya. Journal of Experimental

Marine Biology and Ecology 1 9: 9-18.

McCABE, T.. CLARDY, J., MINALE, L., PIZZA, C,
ZOLLO, F. & RICCIO, R. 1982. A triterpenoid

pigment with the isomalabaricane skeleton from

the marine sponge Stelletta sp. Tetrahedron

Letters 23(33): 3307-3310.

McPHAlL, K., DAVIES COLEMAN, M.T. &
COETZEE, P. 1998. A new fliranosesterlerpene

from the South African nudibranch Hypselodoris

capensis and a Dictvoceratida sponge. Journal of

Natural Products 6f(7): 961-964.

MEBS, D. 1985. Chemical defense of a dorid

nudibranch, Glossodoris qiiadricolor from the

Red Sea. Journal of Chemical Ecology 11(6):

713-716.

MERGNER,H. 1982. Man made influences on and

natural changes in the settlement of the Aqaba
reefs (Red Sea). Proceedings of the International

Coral Reef Symposium (4)T 193-207.

NGOCHO, N. 1990. Nine Indo Pacific species of

Upogebia Leach (Crustacea: Thalassinidea:

Upogebiidae). Journal of Natural Histor>' 24(4):

965-985.

PARAMESWARAN,RS., DAS, B. & KAMAT, S.Y.

1994. Lipid contents of the sponge Haliclona sp.

Indian Journal of Chemistry (B) Organic
Chemistry, Medicinal Chemistry' 33B(1 ): 99-101

.

PARAMESWARAN. P.S., KAMAT, S.Y.,

CH.ANDRAMOHAN.D., NAIR, S. & DAS, B.

1992a. Anti-bacterial compounds from the

sponge Haliclona sp. Pp. 4 1 7-420. In Desai, B. N.

(ed.) Oceanography of the Indian Ocean (Oxford

& IBH Publishing Co.: New Delhi, Bombay).

PARAMESWARAN,P.S., NAIK, C.G, DAS, B. &
KAMAT, S.Y. 1989. Sterols from the

Lakshadweep sponge, Ircinia ramosa (Keller).

Indian Journal of Chemistry Section (B) Organic

Chemistry, Medicinal Chemistry 28(12): 1091-

1092.

1992b. Minor sterols from the sponge Ircinia

ramosa (Keller). Pp. 413-416. In Desai, B. N.

(ed.) Oceanography of the Indian Ocean (Oxford

& IBH Publishing'Co.: New Delhi, Bombay).

PARAMESWARAN,RS., NAIK, C.G. & ilEGDE,
V.R. 1997. Secondary metabolites from the

sponge Tedania anhelans: isolation and
characterization of two novel pyrazole acids and

other metabolites. Journal of Natural Products.

Lloydia60(8): 802-803.

PATEL, B., PATEL, S. & BALANl, M.C. 1985. Can a

sponge fractionate isotopes? Proceedings of the

Royal Society of London (B) Biological Sciences

224(1234): 23-41.

PETTIBONE, M.H. 1993. Scaled polychaeles
(Poiynoidae) associated with ophiuroids and other

invertebrates and review of species referred to

Malmgrenia Mcintosh and replaced by
Malmgreriiella \ lartman, with descriptions of new
taxa. Smithsonian Contributions to Zoology
(538): 1-92.

PETTIT, G.R., CICHACZ, Z.A., RUI, T, HOARD,
M.S., MELODY, N. & PETTIT, R.K. 1998a.

Antineoplastic agents. 386. Isolation of
sesterstalins 1 3 from the marine sponge Hyrtios

erecra. Journal of Natural Products 61(1): 13-16.

PETTIT, GR., GAO, F., DOUBEK, D.L., BOYD,
M.R., HAMEL, E., BAL R.L., SCHMIDT, J.M.,



442 MEMOIRSOFTHEQUEENSLANDMUSEUM

TACKETT, L.P. & RUTZLER, K. 1993a.
Antineoplastic agents. 252. Isolation and structure

orHalistatin-2 from the Comoros Marine Sponge
Axinella carteri. Gazzeti Chlmica Italiana 123:

371-377.

PETTIT, G.R., HERALD, C.L., CICHACZ, Z.A.,

GAO, F., SCHMIDT, J.M., BOYD, M.R.,
CHRISTIE, N.D. & BOETTNER, RE. 1993b.

Isolation & structure of the powerful human
cancer cell growth inhibitors spongistatins 4 & 5

fi"om an African Spirustrella spimspiruUfera

(Fori (era). Journal of the Chemical Society,

Chemical Communications 1993: 1805-1807.

PETTIT G.R., GAO, R, SCHMIDTJ.M., CHAPUIS,
J.-C. & CERNY, R.L. 1994a. Isolation and
structure of Axinastatin 5 fi"om a Republic of

Comoros marine sponge. Bioorganic and
Medicinal Chemistry Letters 4(24): 2935-2940.

PETTIT GR.. RUI, T, HERALD. D.L., CERNY, R.L.

& WILLIAMS, M.D. I994h. Antineoplastic

agents. 277. Isolation and structure of
phakellistatin 3 and isophakellistatin 3 from a

Republic of Comoros marine sponge, .fournal of

Organic Chemistrv' 59(7): 1593-1595.

PETTIT G.R., McNULTY, J., HERALD, D.L.,

DOUBEK, D.L., CHAPUIS, J.C., SCHMIDT,
J.M., TACKETT, L.R & BOYD. M.R. 1997.

Antineoplastic agents. 362. Isolation and X ray

crystal structure of dibromophakcllstatin from the

Indian Ocean sponge Phakellia mauritiana.

Journal of Natural Products, Lloydia 60(2):
180-183-

PETTIT GR., TAN, R., MELODY, N., CICHACZ.
Z.A., HERALD, D.L., HOARD,M.S., PETTIT
R.K. & CHAPUIS, .I.e. 1998b. Antineoplastic

agents. 397. Isolation and stiTJCture of sesterstatins

4 and 5 from Hyrtios erecfa (The Republic of
Maldives). Bioorganic Medical and Chemical
Letters 8: 2093-2098.

PULITZER-FINALI, G 1993. A collection of marine
sponges from East Africa. Annali del Museo
Civico di Storia Naturale G. Doria' 89: 247-350.

RAHIM, M.A. 1979. Porifcra. Publications Saudi

Biological Society 3: 46.

RAMADAN,S.A. 1997. Two new species of meso-
stigmatid mites (Acari) associated with sponges
from the Red Sea, Egypt. Assiut Veterinary

Medical Journal 38(75): 191-204.

RICHMOND,M.D. 1997. A guide to the seashores of
Eastern Africa and the Western Indian Ocean
islands. (Sida, Department for Research Co-
operation, SAJIEC. Ord &Vetande AB: Sweden).

RIDLEY, S.O. 1884. Spongiida. Pp. 366-482, 582-635.

In Report on the Zoological Collections made in

the Indo-Pacific Ocean during the Voyage of
H.M.S. Alert 1881-2 (British Museum (Natural

History): London).

RIDLEY, S.O. & DENDY, A. 1887. Report on the

Monaxonida collected by HMSChallenger'

during the Years 1 873-76. Pp. 1-275. In Report on
the Scientific Results of the Voyage of H.M.S-

Challenger during the Years 1873-76. 20 (Her

Majesty's Stationery Office: London, Edinburgh,

Dublin).

RINKEVICH, B.. SHASHAR,N. & LIBERMAN, T.

1993. Nontransitive xenogeneic interactions

between four common Red Sea sessile

invertebrates. Pp. 833-839. In Richmond, R.H.

Proceedings of the Seventh International Coral

Reef Symposium. Mangilao, Guam, 22-26 June
1992. University of GuamPress 2: 833-839.

ROW,R.W.H. 1911. Reports on the marine biolog\' of
the Sudanese Red Sea, from collections made by

Cyril Crossland, MA, BSc, FZS. XIX. Report on
the sponges collected by Mr Cyril Crossland in

1904-5. Part II. Non-Calcarea. Journal of the

Linnean Societv, Zoology 3 1(208): 287-400.

RUDI, A. & KASHMAN,Y. 1993. Aaptosine a new
cytotoxic 5,8 diazabenz(cd)azulene alkaloid from
the Red Sea sponge Aaptos aaptos. Tetrahedron

Letters 34(29): 4683-4684.

RUDI, A., TALPIR, R., KASHMAN,Y., BENAYAHU,
Y. & SCHLEYER, M. 1993. Four new C16 1,2

dioxene polyketides from the sponge Plakortis

aff. .simplex. Journal of Natural Products, Lloydia

56(12); 2178-2182.

RUDI, A., KASHMAN, Y., BENAYAHU, Y. &
SCHLEYER, M. 1994a. Sodwanones A F, new
triterpenoids from the marine sponge Axinella

weltmri. Journal of Natural Products, Lloydia

57(10): 1416-1423.

RUDI, A., STEIN, Z., GREEN, S., GOLDBERQI.,

KASHMAN. Y., BENAYAHU, Y. &
SCHLEYER,M. 1994b. Phorbazoles A D, novel

chlorinated phenylpyrrolyloxazoles from the

marine sponge Phorbas aff. clathrata.
Tetrahedron Letters 35(16): 2448, 2589-2592.

RUDI, A.. KASHMAN,Y, BENAYAHU. Y &
SCHLEYER, M. 1995. Durbinal A, B and C:

three new cytotoxic sponge metabolites.
Tetrahedron Letters 36(27): 4853-4856.

SAMAAI, T. 1997. Syslematics, phylogeny and
biogeography of a selection of poecilosclerid

sponges from Ouderkraal, on the west coast of
South Africa. Unpubl. MSc thesis, Department of
Biology, Imperial College, London.

SARA, M. & BAVESTRELLO, G. 1995. Tethya

omanensis, a remarkable new species from an
Omancave (Porifera, Demosponsiae). Bollettino

diZoologia 62(1): 23-27.

SAR.\, M. & CORRIERO,G 1994. A new species of
Teiliya, T. temdsclera (Porifera Demospongiae)
from the Maldives. Bollettino dei Musei e degli

Istituli Biologici della Universita di Genova
58-59: 69-75.

SARA, M., CORRIERO, G & BAVESTRELLO, G
1993a. Tethya (Porifera, Demospongiae) species

coexisting in a Maldivian coral reef lagoon:

taxonomical, genetic and ecological data. Marine
Ecology 14(4): 341-355.

1993b. Tethya peracnta (YopsQwi) SiX\d Tcomorensis

n sp (Porifera, Demospongiae) from the coral



A NEWCLATHRIA FROMTHE INDIAN OCEAN 443

reef of Mayotle (Comoresj. Bollettino di

Zoologia 60: 219-224.

SARA, M., PANSINI, M. & PRONZATO,R. 1979.

Zonation of photophilous sponges related to water

movement in reef biotypes of Obhor Creek (Red
Sea). In Levi, C. & Boury-Esnault, N. (eds)

Biologic des Spongiaires. Sponge Biology.

Colloques Intemalionaux du Centre National de la

Recherche Scientifique (291): 282-288.

SCHLEYER, M.H. 1991. Shell borers in the oyster,

Striostreo margaritacea: pests or symbionts?
Symbiosis 10(1-3): 135-144.

SCHMIDT, E.O. 1862. Die Spongien des Adriatischen

Meeres (Wilhelm Engelmann: Leipzig).

SCHMIDT E.W., HARPER, M.K. & FAULKNER,
D.J. 1997. Mozamides A and B, cyclic peptides

from a theonellid sponge from Mozambique.
Journal of Natural Products, Lloydia 60(8):

779-782.

SOEST R.W.M. van 1984. Marine sponges from

Curasao and other Cai'ibbean localities. Pai1 III.

Poecilosclerida. Studies on the Fauna of Curasao
and other Caribbean Islands (199): 1-167.

1993. Distribution of sponges on the Mauritanian

continental shelf. In Wolff, W.J., van der Land, J.,

Nienhuis, RH. & de Wilde, P.A.W.J. (eds)

Ecological studies in the coastal waters of
Mauritania. Hydrobiologia: 258: 95-106.

1994a. Demosponge distribution patterns. Pp.

213-224. In Soest, R.W.M. van, Kempen, TM.G.
van & Braekman, J.-C, (eds) Sponges in time and

space. (Balkema: Rotterdam).

1 994b. Sponges of the Seychelles. Pp. 65-74. In vain

der Land. J. (ed.) Oceanic reefs of the Seychelles:

report on a cruise of RVTyro to the Seychelles in

1992 and 1993 (National Museum of Natural

History: Leiden).

SOEST, R.W.M. VAN& HAJDU, E. 1 997. Maiine area

relationships from twenty sponge phylogenies. A
comparison of methods and coding strategies.

Cladistics 13: 1-20.

SOEST, R.W.M. VAN, ZEA, S. & KIELMAN, M.
1994. New species of Zyzzya, Cornulella and

Damiria (Porifera: Poecilosclerida), with a

review of fistular genera of lophonidae. Bijdragen

totde Dierkunde64(3): 163-192.

SOKOLOFF, S., HALEVY, S., USIELI, V..

COLORNI, A. & SAREL, S. 1982. Prianicin A
and B, nor seslerterpenoid pero.xide antibiotics

from Red Sea sponges. Experientia, Basel 38:

337-338,

SOLLAS, I.B.J. 1908. The inclusion of foreign bodies

by sponges, with a description of a new genus and

species of Monaxonida. Annals and Magazine of

Natural Histoiy (8) 1 : 395-40 1

.

STEPHENS,J. 1915. Atlantic sponges collected by the

Scottish National Antarctic Expedition.
Transactions of the Royal Society of Edinburgh

50: 423-467.

THOMAS,RA. 1973. Marine Demospongiae of Mahe
Island in the Seychelles Bank (Indian Ocean).

Annales du Musee Royal de LAfrique
Central-Tervulen, Belgique (8, Sciences
Zooiogiques) (203): 1-91.

1975. Boring sponges of Zuari and Mandovi
Estuaries. Bulletin of the Department of Marine
Science University of Cochin 7(1): 117-126.

1976a. Marine Demospongiae of Zanzibar Island.

Journal of the Marine Biologv Association of

India 18(3): 448-460.

1976b. The history of spongology of the Indian

Ocean. Journal of the Marine Biological
Association of India 18(3): 610-625

1979a. Demospongiae of Minicoy Island (Indian

Ocean) Part 1 - orders Keratosida and
Haplosclerida. Journal of the Marine Biological

Association of India 21(1-2): 10-16.

1979b. Endectyon lamellosa n. sp.,

(Demospongiae: Poecilosclerida, Raspailiidae)

from the Indian seas and a revised key to the

Indian species Endectyon Topsent. Journal of
the Marine Biological Association of India

18(1): 169-172.

1979c. Studies of sponges of Mozambique Channel

1. Sponges of Inhaca Island. 2. Sponges of
Mambone and Paradise Islands. Annales du
Musee Royal de I'Afrique Centrale, Tervuren,

Belgique (8, Sciences Zooiogiques). Koninklijk

Museum Voor Midden-Afrika Tervuren Belgie

Annalen Zoologische Wetenschappen (227):

1-73.

i980a. Demospongiae of Minicoy Island (Indian

Ocean) Part 2 - order Poecilosclerida. Journal of

the Marine Biological Association of India

22(1-2): 1-7.

1 980b. Demospongiae of Minicoy Island (Indian

Ocean) Part 3 - orders Halichondrida,
Hadromerida, Epipolasida and Choristida.

Journal of the Vlarine Biological Association of

India 22(1 -2): 8-20.

1981a. Marine Demospongiae of Ras Iwatine

(Kenya). Journal of the Vlarine Biological

Association of India 18(3): 642-649.

1981b. A second collection of marine Demo-
spongiae from Mahe Island in the Seychelles

Baiik (Indian Ocean). Koninklijk MuseumVoor
Midden-Afrika Tervuren Belgie Annalen
Zoologische Wetenschappen (233): 1-54.

1988. Sponge generated bioerosion in Lakshad-

weep. Indian Council of Agricultural Research

Marine Fisheries Information Service Technical

and Extension Series (86): 20-26.

1989. 13. Sponge fauna of Lakshadweep. Central

Marine Fisheries Research Institute (1989):

150-161.

THOMAS, RA., GOPINADHAPILLAI, C.S. &
RAJAGOPALAN,M.S. 1997. Demospongiae of

the Gulf of Kutch. Journal of the Marine Biolog-

ical Association of India 38(1-2): 124-132.

THOMSON,W. 1 868. Onthe vitreous' sponges. Annals

and Magazine ofNatural History (4) 1 : 1 14-132.



444 MEMOIRSOVTHEQUEENSLANDMUSEUM

tOpSENT, E. 1890. Etudes de Spongiaires. IF.

Description d'une Lithistide molle 1^ HeUillon
{Kalicipsis pemwllis nov. sp.). Revuedfej^Qji^e
du Nord France 2(8): 294-296.

1892. Eponges de la Mer Rouge* Memoiies dfi la

SoQi^t^Zookigique de Franc$ 1:21-^^:
IS93a.MisSk)nJSc56hlirique delVt43h. AlNflirf-a*i?t

ties S^cNIf^ (Mqis-MeL r892i), Spbti^ialrG^.

BuU^fin la Soi^t^ 2^6ldg1(!|Ue a& France

lS93b. Kcfte stir quelqiies Eponges du Golfe de
Tadjoura recufillics par M Ic Dr T,. Faurot.

BullcTin de Societe zoologique de France 18:

J RIMliRn;Lll. a & FAULKNER, DJ. I994. Six

new diterpene isonitriles from the sponge
Acanrhella cavernosa. Journal of Natural
Products, I.Ioydia57(4): 501-506.

VACtLFT. J. 1967a. Descriptions d"eponges
Pharetronides aciucllcs dcs tunnels obscurs
soLLs-recifaux de Tulear (Madagascar). Recueil

des Tiavau-K de la Station MaFrrie d'Endourae-
Marseille (6): 37-62.

1967b. Qiielques eponges Pharelronides et

Silico-Calcaires de groties sous-marines
obscures. Recueil des Travaux de fa Statran-

Marine d'Eiwioujorie 5S: 12 M32.
1977. Eponges Pliffl^nides actuelles et sd^Jao-

VACELET, J-! TIERCELRM, JJ. & GASSF, F. 199K
The sponge DosiUa brouni (Spongi I lidae ) in Lak6
Biuingo. Gregoiy Rift, K^ya. Hydtobielogia
211(1): il-iS.

VACELET, J. & VASSCIJR, P 1^65. Spongiaires dfiS'-

grolles el surplombs dcs rccifs de Tulwar
(Madagasciirj. Recueil dcs Travaux de la Station

Marine crbiidounie-Marscillc, Supplement (4):

71-123.

1966. Les tunnels ohsurs soua-recilaux dc Tulear

378. In Abstracts of the Second Interriational

Qcpanographlc Congress^ (Moscow).

iWl. Sponges des T6cxfs cOraHiens de Tulwar
(Madagascar). Tcthys, Supplement 1: 51-126.

1977. Sponge distribtilion in coral reels and related

areas in the vicinit> ofTulcar (Madagascar). Pp.

113-117. In Proceedings of the 3rd (nlernational

Coral Reef Symposium. Miami, Florida..

(Rosepsti^l School of M^rin^ atifi Atmosph^c

VAtEigt; I, VASSI^R. P. A TEVi, C, 1976.

Spongialre^ de la penie exieme dcs rccits

coralliens de Tulear (sud-Ouesl de Madiigascar).

Mcmoires du Museum National dMli.stoire

Naturelle. Paris ( A, /oologie) 49: 1-116.

VFKKATnSW.AJlLU, V., FAULKNER, DJ„ RIOS
STFINFR, J.L.. CORCORAN,E. &CtAJtt)Y J.

1 99 1 . SmcnochromBnps> unusual JoiSicfflcycIic

sesquiterpene %^qUtaOlie4ertV£l[&Ate? friii a

S&ycheUes sporige of the g^u^ St^^mpium^^
Joitaafor<)rganfcCheniWS6?^)r62?

VHRON,J.F.N. 1986. Corals of Australia and the Indo-

Pacific. (/Vngus 6i Robertson: Sydne>, London ).

1993, A biogeographic database of hermaiypic
corals. Species of the Central Indo-Pacific

Genera of the world. Australian Institute of
Marine Science Monograph Scries 10: 1-433,

VINE, P. I9S6. Red Sea invertebrates. lIMMFL
Publishing; London).

VOSMAFR,GCJ. 1 880. The sponges of the Leyden
Museum. 1. The family of the Desmacidinae.

Notes iTpni ^ Leaden, Museum 2: 99-J 64.

'WQRHgiIiq5> G l^ftff. ^he tfi&f tJave dwelling
vltr?iCO|isetvative coralline demosponge
AslrOscleta wflleyana Lister 1900 from the

Indo-Pacillc. Facies3S: 1-88,

WRIGHT, E.P. 1881. On a new genus and species of
sponge (Alemo seychellensis) with supposed
he^ogiorohi^ ^i4§. Transactions of the Irish


